1. mm<D^m 

2. mmmmmm 

mmttfMznx^Zo iiigA>yFtbt(i m%&&ft<nmmmm^ 

^m=f^rmM^V F tm&ft^meimm&tn (JUT, MR (Magneto Resi 
stive) tfBfo ) *^^W-r^S^^^y Fi£Mbfc«3i©*t^MMIiM 

%m^vY(D\im<Do%. tm®mzm&%^^ m^&mmmz&tfzh? 

v & -ttf ZOTzMzfe, tm^^yy° (write gap)£S^ 

tit, m^mmmm^y Yvrnm^mz-D^xmrn-rz* 

Z.QU&Jj&Xte^ H2 9 Ltc&o\Z, m^U7)V-T4 v 9 (A 1 

2 Oa • T i C) 0 1±.\Z, W^fcrnteT^-tf A (A 1 2 O 

3 ; mz ryju^^-j ) iOfeSlfiiil *<J5. 0-1 
0. 0i^mgSO)l*t«1-5o #K:, i&ii0 2J:l:, S^yHIcT 
iy-JVFI10 3§Mt§ o T§^>-;VFB 1 0 3±tC, ^fcfT^ 
Stl§100~ 2 0 0 nmOJI*T^/l7^*St. y-JVF^t-y7"H 0 

©MRU 0 5S$C+nm®mifigt5. MRU 0 5 ©M#JKI, £ 
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©mrh i o stnn.mzmmirzwzmLnmmtLxtDV-Fm m^-f 

5±K, y"^F^t77°I10 6^I)^b> y-^F^t7^H0 4, 10 
6rtCMRll0 5$ait5. y-^F*t77ll0 6J:l:, 

y v&^uuww ^(Duyj^m^^mmin^ M^=.y^r)vm^ (n i f 

gBM SMr TTgmij ) 1 0 7Mt5. 

^->i&sj;5Mn. 7* M/^x hii o 9±\z, mm®-?^ 

gC^D, f!l;L«#i (Cu) kKitez&mMomm^y Fffl©iIn^JH 1 o 
^«§ 0 7;* hVvXhll 0 9^i^3-fjH 1 0*m?£o 

\z, Mmmoy^h U v^77>f a07t hl/yx b£mscDA^->£&& 
^(7)7^ hl/^X him *tj^j^$ns. 

f>^LTFinil 0 8 a£7£/&U TlM« 1 0 7 ®-il:iai^t§ 0 

, TilH 0 7 ©lift®, 7* hl/yX hill l l ££#15®^ y7M i o 
D<«tt)/i?.±a53-^i±MS (ETF, r±g?as@j £v>>5. ) l l 2 

§f)St5„ ^<D_h«®l 1 2fct, ^?L«\ fM§0 3 4^Lfci;5W 
BittStt5fc©tfe^ 3-#gBl 1 2 a&£D^~Jl/^7°$Bl 12b§ 
±M«1 1 2K£> ISn^l 0 8 aC^^TTMH 0 7 igi 
U IIWCiS^tlTV^o Iilgll2©«f-y^ll2b 
§77^iLT, ^©JlHMK:£tt£ifiii^y7 0 Jl 1 0 8^J;r>T»l 
0 7 ©JE-n^n©-^^*^ 'J >^£<koTM&#JK:8jO. 5 fimgll-y 



^>^LTI^*-T£ (@3 3#i) o ±1511 1 1 2 £«5 £5 \Z, 

jlIgiaD, IB^^y F43£tm£^ FOr^y^ffi, W^X7^7U 
>^I12 0SMIT, iiM^^ FratS. 

032 «i7^7'j 120 KiM&^ft^&tf^i^Ji^y H 

<DBfr®£^U S3 3 BX7^7'J >t?W 1 2 0 t¥fTft^ft^:£tt£M^ 

i«, Bi3 4^a^^»xxxi-xxxiif izm^rc^nrnm^nm-r^. m3 2 
iln^jn i o&£.z$y* bi/vx Mini c^n^cgns©^*^ 

®3 2*iD!@3 4t*t^, TTHj ttXD- hA-f h (Throat Height ) 
TMRHJ tiMR/Wh^LT^S. rxn-h/Wh (T 

H) j til fE&'sy F©ltf^^t?)SS05^©-^t^^ il^^^ 

1 1 o zm^mmmft tnmmizftm-r &tc®<Dmmm (y* h v=jy hmi 1 

I) ©ltX7^7 U 1 2 0 £jfiViffi!j£>$Kigt0)&S, t&t^XD-hA 
"(hVutiLW (THOfii) ^f,X7^7'J>^I12 0©fiittOS^T^ 
§o IB&^y F<D®.m\%-te>r£&M&* xn-hA-fh (TH) 

tlTViSo ^CDXn-h/Wb (TH) te, I7^7 I J>^I12 0$»§ 
^©#^a^i:oT$iJffl$n^o TMRA-T h (MRH) J MRI 

1 0 5©it)X7^7'J >^ffi 1 2 0^f>3i^#JJ©^tfM£fi> tat^MRA 
-f hifPftS (MRHOei) A^I7^7'J 1 2 0 O&S^TOSST 

= COMRA-f h (MRH) I7^7'J>^12 0^MT§S 

CD Iff mm \Z o Tftf'JfP $ tl5 o 

iil^A^ F©f i^^t^gHtbTS, xn-h/Wh (TH) 
RA-T h (MRH) m<nmz, 0 3 2fC^bfcX-r ^7^X7>^ (Apex Ang 

7^7 I J>^11 2 0 H3fiViffl!!<Z>^®©¥*9^Ta5So 



0 3 3fc^bfc«k5K, B&^WJmi 0 8 43«fc^T^a@l 0 
no-SSMISl l 2C9 3j?-;i^y7 p gBl l 2 btc#tbTgEM£#J£Xy 
^>^Stlfciiltt, hUA (Trim) ^igi:P?«'n^>o - © h U A#ti£ id «t ftfcf 

§teiht§'i^^§ 0 TP2WJ tt, HUAlI&tt^^ (i^T> 

rmi^sooj tt^ 0 ) ©IS, irf3it>t>mmm rb^y^igj ) 

§gbTV^„ TP2LJ iffiM5 0 oo-g|i§ifi!cts^-il/f«y^ 
112b», t^SISS^Sttl^o &*3, MRflll 0 5©W(I« 

, ^©MRii 0 5 £mn.mz&ffi?%3\%mvnmmhhx<Dv-\!m 1 2 1 
ms 4\z^vtc^o\z, ±mmmi 1 2a, ^©*^#££&sa-#gB 1 1 

2at, M*SP 2WtLTSS-t©tS^fr5*-;Vf^7^1 1 2 b <h £ 
1 2 a£#-;i^y7SBl 1 2bt<Dagf^f^^T 
3-^7 SB 1 1 2 aCD^teu X7<7 U 1 2 0 £¥ff&® £*f bTftig 

fct, 1 2 0 £¥ftf2im\ZttLXMm& £&bT^5o 0 3 4T 

Lfei;5fC, 1 2 b«, hUAii^tntS^ 5 0 0 $ 

^^t-SBSiC^X^ tbT«8tE-rs^T&^o 0 3 2£££/0 3 4^6fl5J: 
tf~)l<^v7°m 1 1 2 bte¥ifi&fHii^ 7 7°I 1 0 8 (D±^Mftb, 3 
-#gBl 1 2 att7^M/yXMl l lTS^nTfiKt^Oi^bfcn^ 

ygi 2 opsins ©g^(Diti§^#^^7v^<^^>j;c)^iS3fi^w-r§± 
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±&®.m 1 1 2ft&3-2ffi 1 1 2 afrt>tf-)l?y7ffi 1 1 2 b Ms 
JtL> $ ib\Z^-)V^V7°m 1 1 2 b©!7^7 U >^ffi 1 2 OM<DftM&ft\Z 

mnirz>o z.v>h%. ^~)i^yy°3i 1 2 bcD^§^cML«mK:<fcD 
, ^gipgp 2w^#/jN^-r^>^s^s>§o M>iiP 2w^tt^'§i^i:ft 

±MS^i^T§^ffitbtH flljttf, 2 6 2 5 1 9^&fBK 

i!ill2$Mtl>l^t:H *?\ x^^7 7,gB£^tfTffl}±f;:, 

j^t?)o o©7i/-AA^->»> ±mmmi 1 2 cd^s^w^mi^t^iipa 0 

37 — /&tt5fc0T^I)o %Z\Z., :C7 1/ — A/^ — >^^^7 t LTJBV*5 

II 1 2 



>$Mt5iKW*5. T&^%> 8-1 0/im^±©j|*©*^7*M'y 

^hj^tj^o, i. o ixm^T(Dmm^f£m&^%mn^?->*mj&vm-f 

m/h^'fa § IB n n ^ - > ^ 7 A /\° ^ - > teMtfi'? % z. t \%, m 
1 1 2§Mt§i^t:it KTc^ck "5 ^IftCi D , ±Mffi 1 1 2 (DM&Lffi 

, M/^x bM*<nmytMm&&±£tctem'i^^z>z\t££siz> 0 z\n\z£ 
tK m\z, 7*b W7. bm(Dot>, ±mmmi 1 2 (D^-)i^y7°mi 12b 
fc^js VTmwhtem & § m □ - > anga^^Kis* it l s 5 . 

LTL^o t^Dmmh&^tCo -mz, WP2W4if/Mb1- 

Mtf&^5 0 0$i^t53l?-;l'fy7 o Slll 1 2 bCl^'Ja^tt* 

$fflffWlTfe§ c EBffiJgP 2Wa*/h£<&t), ^-^y^SBl 12 b© m 

ram®ig?qj MCTist^ ^(D^mm^^x-t^izm^mmx^ 
mz. ±mmmi 1 2<DM&LtintvT. 1. 2xx^sit©M^ 

ffi £ If T § / n° " ^ n -Y & £ © a # * ffl ^ tz m & \z « , Bf M © & 14 M > 1 ^ - > 



6 



ft/I 3=^ ^7°Ji^^bT^^{l'J^6WfcgSfS$tifcll 1 ©Miil*3£^ 
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*%bj<d«M£^^ m2 ©jstttJi^s&M^L, mi 
M'M §^ & § -5£ 2£ ft £ £ 5 fc L T t> J: ^ „ 

&m&mRmizMj£ir%x.y^>?xnt&&$s&5izLr£%<D'v&z>o 

8 



milt, ^<tfef> -^^r;i/^^^n/i;!/h^^^-&#^fflv^ ^2 

X/1y * 'J J; 0 BJ&L, Hi o ^©j&gfc.fc OMtS £ 

Ig & ^jStt-f -t y x >y 5=- > ^ £ £ 0 ff 5 £ "5 £ b T i: ^ o TKD^^um^iz 

©SSTS5^S5 o^^Vib 3 0 0 °c©iIHi*i<7)ia.KTfc£;ViTx^-?>^X 
fM £ fr "5 «k 5 izlr Z> (D a*«fc 0 * b v> . 

^\z^n ^-^mm^(Dm^mm^n-(Dmm^m^mizm^ ^ ^ o izhx % ^ 
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mf*mzmui£nr£mi<DM&m&£Tsm2<DWL&mt. mi <Dm&mtm2<D 
m^mtom\zmmm^hxmwL^ti-tmm^-( )vmt^r^tmz, mi 

<d m& m fimmmfottfa m ^ s z. <d m & 0 mn % ~% & \z m& -r & t & \z mmm» 

isMtsiii, %&2<DM&m.k\z% 1 (D^m\mn$->ikW%im\zwifc 

lSS5cfc5l:^ty nfc © 13 , - © ^ ^ y 7°®± JB« 

j^$n^.o ffi^x, z\(Dmmimo)mmmm^nx^-m.it^nrz(D^, z\<d¥ 
w^ns, m>-t\ com 1 ©«JH£^x^ <hbTffl^Tatt#ji^a^w 

mmmmifa^Mo-mz3f^yy°m%:frVTtt$}'tz> 2^<Dmm^^u^\z 
m%m\zm^ntz.m 1 (Dm'um&xnm 2 (om&mt, m 1 <nm\m tw,2<D 
m^m^wvzmmm^^^xm^ntcmm^^ ^mt^m-r^tmz, mi 
(DM^mmmmm^^m^^z\(Dm^^mn^7vmzm^r^^^zmmm^ 
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iSMTSIg^. fg2<Z)M«±^^y7°«£^«X@£> ^-w^ 

s cd m b ^ # <d m o - & ^ m 2 <z> m ^ in £ ® k #j {c j& § x ^ ^ > ^ x 

tSIgt, fg l ©#ai£Jf A°^->&cka^©J?6ScD|g2 £5 
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> & z. t \z £ d m% om^m © m © - sb s & t f§ 2 ©itti * & iz 

- > <v m \z m •? % m m -t iz m 2 © m - > &mn m 
m%n? &oizMmimtfmf&zntc(D-i5, ^(Dmmim^mm^mm^nx^- 

m^xm&ttm&m&m\zx.yr>?znzz\£\z&z)ffii£<Dm&m&ft<Dm<D 

*^HJ©ffi©aW, J^T©U£W{rcfcoT$ £>K0J3^^& 

m 1 1 (DmM(DBBjzmz>Bmm%'\y Fammjjmiz&nz 
—an % i^t 5 fc © if ® ht * § c 

H3it m2izm<Jin&mm'r&tctf)(Dmmmx&z>o 
M4\$, msizm<jin%:wiW'?z>tc®<Dmmmx&%o 

mete. m5\zm<iin&mm'$-z>rz.zb(Dmmmxfo%o 
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isd m7 \zM<xn&mwTz>rcit)<DmmMx$>z>o 

19(1 03 ^< X@£f&BJI^£fc&©#MlT&£ < , 
HI Oil H4«<XfM£Mt-§fc&<DMMT£>£ 0 

inn ^mmom i (D^^iu^^ftJMig,^ 

11411 #§^©31 i omMoMf&iz.&zmmm&'w wmM-zmzM? 

mi 6 (i ^mm<Dmi (Dm^ojfmjzi^^mmmm^y ^(DmMizm-t^^. 
hi 7(i ^mm<D?&i <DMM(Ditmjzm&mmm^y F^wmizm^&m 

gl8!l *%Bj©mi O^Mo^^^S^Jga^CNy h*G9±g&3-*©^ 

§ - x 5g s: m w -r § & <d m m i t * s 0 

I2 0H HI 9 £^<X@£ifciMTSfc&©»riS0T&3. 

02 1S, 12 0 ^M<Xg&i^0JT§fcs?)cZ)liff®HTrfe^o 

H2 2H 021 \z^Lrz.8imm\zMJ&?2>®&M-Z&&o 

i2 3ft 122 S^LfcMl^JSt-^OTHT&S, 

12 4(1 02 3 fd^Lfc»f®Stc:*fjS-r S^S^TfeS. 

12 6(1 12 1 \z7£vtzwmmiz%$fe'rz>&mm°v&z>a 
127H 124 \zmLrcmffim\zftm-? z>&mm-v&2>o 
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® \z TO&Kt® £ & « o 

a & Mffij (d mm u m m 

H1A~0 8AKX7^7'J >^Ii:lilfe»f®4St, ilB~18 B 

s i o «04^bfc«iiKMjsu m i i \*m 5 tc^Lfc^f-fchftu hi 

3^©EI^ : £ i £R&b* 0 1 0 8 \Z&tf%>&mm 1 3, 15, 16, 

mz, yw^ir]©? ^©x7^7 u >?m 8 o jcm^ (^fcttiigt:*^t 
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4 v 9 ( A 1 2 Os • T i C) £D&£Ml±^ M X. \£7 )V 5. ± ck D § £fe 
mm 2%, ms. 0-5. O/imOH^itttS. ii8 2±!l, #iJ?L 

S7U-A6ofS$ffl^t> #i]xJ£/\°-vn-f (N i : 8 0ii%, Fe : 2 
oli%) &m2. 0-3. 0/im©]|*i:MWi:ffMtt, S^yHffl® 
TS^>-^ FS 3 -7 k-As5-3^?^O^^^Jii^^Kt-§f¥M^^ 

^T(t tiitS. £(DTl^>-;VFJi3te, ^J*.tt\ 1 3 iZTfzlsfc 

/t-?D^ iLXIl ±ffibfcN i : 8 0 F e : 2 0 SS%©?iM£:W 

t§ fe^CDfla, #1*.^ N i : 4 5 11%, F e : 5 5 li%0lllJ^SttS i b 

4. 0-5. 0/im©I^TMLfc©B, fiJ^^CMP (fk««M) 

HliiStfej;^:, TS&v—;H*JB3_bfc:, ^kS'X/V^'J>^ 
J;?), |^«7^^=fcD&£S/-^F^y7°M4£m 00-2 0 0 nmO 
JI^TMTS. y-JVF^t7^l4±C, SfftS^* F U 

^l^ffl^T, S£^y F pPO^bKTc^^M R if ^i^t^fefe^MRl 5 
$HffM<Z)^«<h^§cfc^ fC^^TSo MRJ3H5 CDMWC o0MR!5i 

{C, CC0U-H®> F^ -yyi4fe^tfMRl5±i:y-^F^t y ^ 

MRJH5 F3r* y^!4, 6 ftldS^f S. v-Jl/ F 

X\z. 0il;itfej:5t, ^^t^i6il:, ± SB FB 7 & 
0~l. 5/im©)l*TM«l:M1-§o £ © ±gp->-^ HI 7 fll 

FIB 7 ©^j£TO4o£O^J»^te, ts^>-;i^ FIB 3 0«^tSS^T» 

^-i D 8 ££<J0 . 15-0. 2/imO)l*«t5. 
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s^s^tt^itttifi m^tmitm (FeN) io^i.TMfi9^iKW 

fro. «^*3, «I18±1:, W^^/Vy^ U >^£<J; 0, 

et£jB£^2. 0~2. 5/!mWCMT5. 0?S»^^*3^^W 
I^tt§^X^^ffl^T> ^Jxii'U7^fY7Vt>l7f>^ (Reactive I 
on Etching ; UT, mz TR I Ej £^5) KJ; 9 gft&Jl £x y ^>£fbT A 
^ — - > ff~§r%> z\ t\z^<0 , T&mm9&M$l$)lzMf&'?Z>. TSBM9cDg|® 

56. X>yf >«ilTR I E^ffll^u^CiD, -f # > 5 U > V^S 
>^M£^TTMffi9 £^j«£i§^^ X-/^>^B#t'^fflT 

^0 J:^fex^^>^^frcD3iiE^^F^T§i¥lffl^^^Ta, tit5 

1. 5^±CDi«^*&S£^T&Mft*m£LT, (FeCo 
) , yJVx^^Aa/^Vht^iStt (FeCoZrO) 

(FeZrN) ft E <D 7 ^ )V V T V>£ «fc 5 fC L T £ V* 

T\ TMI9^, ^^l^ttS r||2(75?lttliJ <D^ ^ftWd^Jfct" 3. 

)]/5.±m&1fo0 . 3-0. 8 wmOJlMMUfcO^, i9r>£©J£tf *3cktf*t@ 
W§-?X^S1^T, #!j;ttt'R I ECiD7JRtl^X^f>^LT/^ 
— x>^T£. ZWXy^-ysfMWlz^V , m 2 \Z^VTc^.o Id, TM®9(Z) 
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M7L\f~v / r)lM&& (NiCu) teZ&m^Z &5\z.LT% <£^. #ffi& 

mn$-y 1 o $^^T5fc86©x^^>^aic«to, 7;^ti©^, ffi 

fetufiJO^^ (SAT. mz rgwfj^J £V>5) MRK50l^i® 
«ttI/^-> 1 0 ©4>&< £feMi^ifi#^\ TM@9<D¥fi 

^T^^^n§±g^-;k^^ygi5 1 2 a c (i4#i) ©5^, ±m<Dmwm 

^S^&^WMMMM©^ r.^^r;l/ffl (NiCu) & £©«'f£^«*t*4 

M7L^T)i^3-^vtjiZ>mm^^vy°mi l&mo. i~o. 15 Mm© 

HiS-TM-rs. IB&^y^Jil l£^/£TSI&fcfc^ ^IgU^^TffiE^ 

nfewp^i 0 kasy^tHdcfcoTSfrft&^.fc'S fc^s. 02 

iz, IBS^y^il T^M9©S@i;^«jiA^->l 0©^®i 

e>#ig£ttJSA^-> 1 0 ±{d^ltTMflE-rs^ ttftS. RTTtt, la^^-^y 
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mm^^yy"mi r^^ y :/«j (D-m*mzmm 

, 1. 5TX7Kl©S«^5ft§IM^ ^«S{bitc<fcDft%^ 

-;^^^iffiiii2 mT, rg«Bj <hfc^5) &8jo. 8-2. 
tl,fe©itl, t I2C^LfeJ:5(:, 4?-;^y :/ff]M l l 2 ©Mg&te, 

-r^t^fts. ^-)v?-v7°mmmi 1 2©^*m<i;LTte, g^s*© 

t^5/WD^^, 3AJPhi^# (FeCo) , yj^--)A3/tJVhi^ 
(F e C o Z r O) Sfcte Al^^fb^ (F e Z r N) & 

i 1 2^\ *mwz&tf%> mmtmi <D—mfcmz$n&-?%>o 

WffiO. 5 — 1. 5MmgSt&SStfr5. 

03&£OT9 \ztfvtc£d iz, j$-)v^y7°mmm i 1 2±©0f^o 

fj7ltf7V-A86o#Sl:iD, & (Fe) , "^Jl/ (Ni) 
3AJl/h (Co) 1. 5TX7K±©S^I$fS$ft5lttWf4, 

Mx.tfi-7v-^3A^b^ (CoNiFe;Co:4 5 11%, N i : 3 0 
M%, F e : 2 5il%) <k 9 785 1 2 a . 5-2. 5 
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tc mnmi o k(D±.ij\z&tfz>^-)v?-vy°mMm 1 1 2±tca^^§Bi 2 
, ±.mmmi 2 (D-m&m^ 51?-;^ y^i 2 a®f 

fig^tLTtt, ±|HLfe 3 0(Z)^M7nS^*fc. ^DA (Cr) , ^P> (B 
) , & (Au) &&Zfm (Cu) CD5l3<^>&< £fc 

^-T^fecDT^D, ^Igl:*VitX7^7 U 8 0 (0 3^43^ 

3£#J) /^JH^ 5*G^g&12a(l) , ^rill2a(2) £ J;tf&*ffigfl 1 2 a (3 
) £#A,W£ 0 Ml2a(l) teu fB®fR#±E>iE#b^y#<@£&/£'3~3 

-SipS^^-TS^TafeSo ^-Wyyil 2 a©«3iw#m^^^T«ma! 
T^o ji^^ygB 1 2 a s^-rsiso-tiH© rmi£<D$LW] 

isnt*c> m\z., ^mtmn$-y 1 o ormss^^sb i 2 a en 

a^\ *mmz&\-iz> rjgicofgtMj (P-jyfcfllfcfcNfc'rs. 

a\ i. s&±(Dm^mmmm%^T&®i~y5-)i^nfrh&ik <co : 45s 

S%, N i : 3 0 fiS%, F e : 2 5 ttfi%) & £ US =fc 5 IdTS «, 

yXbj tl^o ) ^IflT, 7^hl/yXhl (H^itT) ^Mt^. # 
Rfft©f^A7->§tt§^77 (m^-tiT) £/HV>T, 7thl/y7h 

mzm^z>yu-j±/V7-> (^#) (H^iiT) Sff^t^o z.<nyv-h>n 
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_ y % ^ x 2 i b Tffl £ £ ±t { - 5fex@ Xz £ \,*XM1& L fc«SBl £ F 
itttfflUT, ft-^J^/Uh^ (Co : 4 5fi 

M%, N i : 3 011%, F e : 2 5il%) =fc 0 & § y 1 2 a & 

mfc-rzo mmz, 7i/-A/^->§^n. bssss^sbi 2 bt>£ 

2 a^i^SWl 2 bC^^X^bX, 
I EfcctO, #-Ji/^^7 0 tulEB 1 1 2£x*/^>^LT/^-->^ 

y:/gBl 2 a&£Mtg&S^l 2 b ©*ft^n<D@E^fg&^©^##g&l$ 
«ic£n, @4&£^[2I 1 0 IZtbVTc^o lz, iMI12©-|^»§ 

|112 §/^-Z>mfc*®X7f>^ibTR I E^ffl^SCtfC 
£0, 2c£^t«S&»^l 2 d ^iftffi^^o^BtWT^^ 

ikud, T^tp-^^-^y^gB 1 2 a&^zsmmmmmi 2 

b o^tn^n s f* *> x >y ^ > ^ £ n, ^cuitti'>ts £ t <h & s . 

mzu, &\z, Any>7c^^tfi7^>^. #yxjfmpit (ch) , h 
i£te#p> (BCh), M7K^ (hc 1) , myyitmm ( C F 4 ) , 

yi£ffi.m (SFe ) 3o£^HlMt;#n> (BB r 3 ) <D??i<D'>f£< £h 
zRSt (Hi ) , g£PH (0 2 ) , gift (N 2 ) i3cttX7;U=f> (Ar) 

£fr?^£^£0, #fc, D&£^-;V^yi«Ji 1 1 2 l^tSX 

^ggi 2 d(Dmmz^%m$%&vmm-?z>z\ttf-v%z>o x y ^>^ 

M££ 0@B#^t?ff^fcVi*^^«, ^JAli, fin IMS £ 9 0°CJ^±*fe«5 

o°c~3 0 o 0 ccDmmfat^r&(Dtf£r>fi-mx&z> 0 
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umzmmmi 2h(D^n^n£mmm<Dmmmmxzmrz>%<D-?&%>° ^ 

-)l^y7°mi 2 cfciu 2 acD&^gPl 2 a (1) , 4^§S1 2 

a (2) , m3SS§S 1 2 a (3) fcttJTr 5 3fc«IBP 1 2 c (1) , 1 2 c (2) , £ 

Ml 2 c (3) ^It^CTW. SfcSSSBl 2 c (1) ftSSSBl 2 a (1) t 

-;v^y:/^i 2 c&^uQMSi^i 2 d©^nfnn ^-)V^v?°w>i 2 

a^^^^l 2 b £|W|#t^ 1. 5 ^±©itt^J«^JSE£Wt-£ 
Dt«fy^l2c^ftlT, r±g*-M«y7°l 2 acj <h V> 

— yaffil 2 c©I^iLTM5ftl)o T&fe^ Aiffitf — y 7 
12acS, #-(7)ff^X@(C*3^T-SLT*ll$n^%cD^«^<^ 0*1 

2 c (tito (D^n^ncD^^xg&^Tis^sn^o at-jv^y 

ygP12c*t, ^fgaj^&tf^ rfg2oaMj — :R#Wc:*tfSi"&« 
^-^^y^gUl 2 a<D&5gg&l 2 a(l) 1 2 c (DifcMffi 

l 2 c (l) ^\ r-^fg^^j ©--ftWHcMf&b, ±gp#-^ 

(&&g^SB12b, 1 2 d<£>gfi^*££IS§K) K*5 0. 3-0. 4Mm@«x 
9<JD5t^ ±m^-)V^vy°l 2 a c CDSHf^M®K^^M®^43^^ttl5^^il^ 
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^lOOATO^nS. ^CD^ffi^lOO^, «f^7"il2a« 
in 2 a(l) <fc> 2 c05fc»l 2 c (1) TWS9©5 

l3C7)5fe^l 2 a (1) #|-*tJSf£gi^^ £<DTMS9<D-3$<*:&>«1 2 
a(l) |ii:l:J;oT^tlfclBg^t«^Il l(D^®-|t(ao«S 
nx^s. effigy 1 0 0 £JB^3±fE<7>#§IM£te, 2VMcMmi©t<§£W 

§ x v ^- y tft&m & mmmnn ? z. t #t # & „ 

Kite, IltHH^D><h©^^X^X^>^XilTffl^5 

^©^5»#Bg^l5^mT^^TR I EC<tSX-yf>^I 
£fr 5 £ £ «fc 0* -x-v^-y ^11 £ Slit «J$P b fetf - £ % 

il 351)0. 3 — 0. 5 jam ©ff#-"Tf J£ o 

<Dffis& (i^siinb, i 2 d(Dmmmm^m<) c^itsfi^^n 

3±fc, ^fcmfifs&o-t&Ki.kD, 0t|;U£$sa (Cu) 

vy Fffl©il3-f ;H 4 1 . 0~1. 5 pLxnOm^^MUmzW^^o Z. 

Ha^fJH 4£ff^-f£K«, |WJB#tC fjiH 
^tt^lfeHiU 3 )VmWtUl 4 s fc^JUn-f JH 4t-#l:«5 

o z.<Du-i )VWmM l 4 s fcfc, iIn^jH4t^lil:^^T«nsa^ 
JWS^IBlJi 1 2 e h (BI7#BBJ ££«mWMti$1r§f£i$<£fccDT&£o 



22 



o©7t hl^yXhl^bT> #ij^«2 0 0 °C~ 2 5 0 °C(7)ffiffl^{-^ 

-on Amo^mmm^mit-r^r^^mmmi 5«jssns. MitJUi 5 

SMTSKCIi, IfiWI 1 5^«Bl3<;i/ 1 ^mmW. 1 4 s 

#<&±®£«fc>&l><fc5K:bT ! fccJ;V>b (0 6 #88) , SfcM^iattTfe 

, ^^.«7;^til 6pS*5 3. 0-4. 0/:m©S*«LT, ±SBtf- 
M 7 7°12ac, MKMgR 12 b, 1 2 d , 1*§|3^;V 1 4:J3<fctf ;WH 

2 a^t/MS^l 2 hHimmt^^-vn 5. 6©MW<hLT 

)vmm& i 4 s 0±jssoT^5iS6gii 6 £gB^w^xy^>^uT, n-r 
jHSisgin 4 s imxg(c43^T^j^$n^n^;vg^@B^i 2 e ht§Si$ 

-Br 5 fc g> © IB □ SB 1 6 k£J&j&T£. 

1jfrt>tf-)V^yy°&l 2 aO^mmi 2 a (3) iC^ttTOMK:, ±m 

III 2 ©-^£$^£±§83-^ 1 2 e ££12 . 0-3. O^m0J¥^TH 

^i;fi1-§. ^cD±i53-^7 l 2 e \%, #|Afc£, 1 3l:^lfc<k 
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gBl2e(l) 3-^1 2 e(l) CDiJ ^^^T^-Jl/^ 1 >y XgB 1 2 a 

Sgg&l 2 a (3) 1 2 

e (2) t£^/ut^5. ±g&3-^ 1 2 e ®«BW#M^^T^^«o X 
!3-^12eH ^-CD^SB^KS^T, M 1 0 k £ii CTMK^ 1 
2b, 1 2d^UTTW9iII«KilS$n5^^H> ^(DmJjWAl" 
3H>T, 1 2 a^lT*-J^77^1 2 c <hfeIIWt:Ii 

n^;HJ^KI£l 2 e hte> n<;W«SEI£l 4 s <h^l$[IIg& ^ & 

i2eh©M«WiMm mxu, rmmm9m(Dm^tmmx$> 
#xS£X:tfi)nxi&£3i) ^SiEftT^eit^^o, x§B3-^ 1 2 e 

XgS3-^7 1 2 e *T&f8LtZ>mz\-£, m^U, #-J^^7°§l$ 
1 2 afc^ttS^ISJSBl 2 a (2) t^SfigB 1 2 a (3) tCl^fif «fc 0 fe^K: 
ft!t5J;5tc:t5. ^ttWfcfcJu X§&3-^ l 2 e (DMttf^^\ ^Xgfc&l^ 

ntfiftS J; 5 K:T£<^W !T$5o XT^TU >^I8 0 £> + # £ Bit ft 
fc^St±gB3-^ l 2 e fcgEIS-rScfc'Sld-r&Zl.tKl.ktK Xg(53-^7 I 2 e 

^^^[HiM-r^-i^^^^^^-efe^o #<]^«\ ±gK3-^i2e©i 

MfiMM&l 2 b, 12 d0ftft^©fi«i^«-mT^^5^ 
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Z\Z\~Z\ #-JVf'y^l2a, 12c (±W-^fyyi2ac) , 

m^mmm 12 b, 12 d&^txxg&a-^ 1 2 e ^i^Tjffj&^n^xgBSts 

i^<D±g!5H-^ 1 2 e mmz&tf2>iLfo&lWM\^ mi 2 fc^LfcJ;? 

<mmmm<^ v h <d mm^m \z & # s m & «t # g& jh> 

^fffM 1 1 2±^-j^y7^1 2 a £^J&U Z. <D v y°3 1 2 
a^X^iLT^T^-Jl/^^MM 1 1 2 &rt# — ~>tf1r%>Z.t\Z.& 
D^-)V^yy°M l 2 c §MtS«J;5 I:ITI>5. Jioi^ai^i:^ £AX 

^-^^^yg^l 2 a^^-BrTfC^-^^y^gPl 2 c§IfigtSfc*l: 

112 £/^~~>^t*£fc&©^X#£LT^ — ;l^y:/gB 12a £fflV*T^ 
£<DT\ fffc^A 0 ^-r->^ffl©^X^&^^-r?)Xg^XSi^^o L^t), 
•7X^ibT«ffl$n§*-M77 0 il 2 afct, Xg^-^^^^1 2 a c© 



25 



, HT®J:5Mfifa^ ^-J^^SS 1 2 a ^fSStCff^T £ £ 

7°iii i 1 2(Dmmm$, rm («tti/^->i om) (Dw&mmzttm 

^v7°gU 2 a C:&tt£?c$6$B 1 2 a (1) (D^mX\tm 0 • 1-0. 

Sfe, ±g^-;i/^>y7°l 2 a c ©##JJ£fifcfei, ^T<3£5&fL£J;:&^Tfe 
, ±g*-J^7 7" 1 2 a c ©giMCf o i tft5„ -T^t>^, ±-% 

^-)V^yy°l 2 a c £^f'J IT^Mfl- ? A4do it £o T— J£ L 

2 a c £ LTf tCJ; D> -€-©-gBTfeS^-Jl/^y 7 SB 1 2a^ 

WSfcfe©7* hl/yX Mg©Jg|0fcJ:* Xg^-il/^^7°l 2 a c 

wvx bmomm<DW)>iz & ;t^yyg&i 2 a^j^m/^ftxt-^;! 
^;i/&££J^A^b£^?ltt#£K ^^^7^]^^^^^ (CoNi 
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Fe) £ffiv>&<fc5 i:LTi^„ — flgtc:, o©i-^yjVn;tjVh^^tt, A- 
yn^ ^eS«^ <k 0 M ^ItttiT & £ tc ® , ^ - >y ^r;i/ a a;p 

HiDfeK&So ^©fes6. ^-JV^^7°MIEIi 1 1 2 $/^-r>mfc 

7°3l 2 a©ff*S^^*^+^fCfi|^bT*3<i^Md^S. #~Jl^y 1 
#-Jl/^>y7°SK 1 2 a®J#j£#&<hLT<DifcXy^;]/:3AVl'h£&&» J£J&£ 

^-J^7 7°l 2 a c SiESfC^^-rS^t^T^J^Vi^^T^S. 

2 a cttftmBf&V, tf-JV^vZf&l 2 a <D]@IJ¥ fcj* < § £ <h Id «fc D 

#fd, R I EK:££X^>^MS&^IE&Xy^>^&#Tfcr43^TfT5 
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mffl(o&m\z.M-? rmmm 9 ^±3^-2 1 2 e^Mts^c* 
y^i i i &&tfT&mm9&m&mz3:y^>if-?z>t£t£><D^mi2VTR i e 

iz&^xmMffift i o o %mj$-t%mz. ±i#-M77°i 2 a c ©mim 

lZ&ft2>3¥m&mrt# — > 1 0 ©-g£fex^>^LT^*TSJ;-5 ^LfccDT 
£_hg&3-^7 1 2 e t^KSfll^^^-rSilt^T^So 

i§3^jh 4<D±j5\zmwfznz>z\}i£fc%>ffimwLi q ®m 

2 aC0Mj?^fe#T§^^i^^> o Z\<D£5tzm&\Z$i 
t^T, lln^JH 4 ©±;#fcIB^£n£ 1 6 <7)jHJ¥£:JlK f 

ZtziblZte, # - 7 7°i 1 2 a ©If S J? < b^: IttlliYj; 6 ^ t^o hfrhfe 
±IHbfecfc-5(C, ^--y^nyUb^iOasWf 'y^il 2 a 
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\z&vzmmmi 6 <Dm&*-t-ftizmuL-o~D, #-M>y^i 2 aomm* 
± # ^ ±^ © * ^ & iHisrr & - £ % % » 

h&£©w&&&*m£ffl^£ 5 \z ltccdis, mmmizmm^^^r^ 
m m & m. m & < m t> ~d < r z\ t a* t ^ > si m \z m m t % z. t a* t ^ & 0 

>y wwmz-D^Tmm-t&o 

5, 1 6£cktf:*-A*-n- hS 1 7^®^*tHLT^5. llH'f 
Tte, ^©Sfl>$&(D#.£0^LT^S. i8Att> 01 3 tC&tfSVIIIA -VIII 

a mzB-DtcKuwimizm^-fz. an^ox, y, zm^^mt^ 
^n^tKDmmiz-D^xte, 01-01 2 om&iimM 
m 1 3 \z^vfc&o\z. im&mnz-y 1 0 xd-na 

-f h (TH) tftfetxa-hA'fhfDfl 
(THOjig) XD-h/Wh (TH) |«ttI/^->10©I 

ffiiScD&B (THOfiff) ^5l7^7'J>^I8OST0S^tLTS£Sn 
-So gl 3 t^^tl. TMRHOftrgj te, M Rfll 5 ©StM^-feB, 

ti^MRA'f bif □fil^gbTUS. MRA^b (MRH) teU MR/W hi? 
nti*^I7^7U>^I8 0iTOfi$T*5. X D — h /W hif nfel ( 
THOti) tMRA-f hifcHiB (MRHO&K) tit, MZ-iS, SS-Sl 

±sbmi ^j^k, ^ti^nmmizm^nrc±m^-)v^yy° 1 2 a 
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c , m&mffiffi 12 b, 12 dfccktf±gB3-£ 1 2 e [:,koTi^5nT^5 

_hgB3-^ 12eli 113^^ 1 4 £ £ Dfg£LfcM£iK§1-%fccD^:^ 
fili$f1"§3-^i 1 2 e (1) 3-^H2e(l) £ D fc'hS V>-j£<B 
&&ir%>mm& 1 2 e (2) i^^US. 3-#SBl2e(l) Oflgfet, flil&kf 

0 f£jfi^< £C>frlTffc*K:$fc£S«};5 K&^TH5o KM§&12e(2) <D 

iftgte, ^-JV^^yil 2 a©Ml 2 a(3) tf>^«fc 0 < &o 

±gp#-;i/^^y 1 2 a c 2mmm&^h, ±i^^lt«* 

2 a tTTOtHO«f«y^l 2 c iHiot^^^ 

*-^^7^12aH 17^7 U 8 O^^MlZ^M 1 2 a (1) , 

rpmmi 2 a (2) £J:tf&3iSgBl 2 a (3) £^A,W£o £n£>£>#§B&», 

^^^CD^S^^S^TSfe^-C^S- Kifl2a(l) tt, ^<Z)^fC 
fcfc^TKS-^fl^tU - © ifig ttlH^Bt (7) IB® h £ ^^B^tl. © 
^rslgp 1 2 a (2) OflteftSM 1 2 a (1) £ 0 < , mMM 1 

2 a (3) <7)*@«tf r^SPl 2 a (2) ©Isd; D < &o T^3. *?fet>t>> ^ 

gBl2a(l) t^mn 1 2 a (2) (£TF, rjf§ l ©S$ggB#J 

tfcV^o ) ^cfctf + WSBl 2 a (2) t^g&l 2 a (3) h^MMiM^ (JJAT, 

(JfciAMRHOftf) £>&««kt) fc&31LTV>S. ±g^3-^7 1 2 e CDtufJJ© 
mWM 1 2 e f (D$LW\Z, mXU. ft — JV^ yaffil 2 aK:33tf£lf§2 0®7g§B 
Dfc^3ILTV>5o ~T&fcl3, _hg&3-^7 1 2 e X7^7'J>^ 
® 8 0 ^^ittlTliBbTl^o ±gB3-^7 1 2 e 0gSf2te«te, 
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S-)l^yy°m 1 2 a CDfg 1 <Dmffi3tt\Z&^T, 9c$Hm 1 2 a (1) COflJ^® 
t^llii 2a(2) ©Bifffl!l©Sgi&®i^bSa-±-SB{ci3ttS^^r«, M 
^«9 0ST*5. ^(Dn-^-^o^Jtrte&TbfecftKilSBftS^ 

^Sr§i:ffi©ilf5tt5^tl:«J;0, 2 a (3) &£OTP« 

1 2 a (2) fre>5te$§5SE 1 2 a (1) tlAt SMcD^ft^ HtPHbTS d iz 

2 cfc£, Mfy^l 2 a £^fimi<3$§ii£^T£fe 
<Z)T&£o ^-J^7yil2cil 7l5-;^y:/gBl 2 a©3fc$SgBl 2 a (1) 
, tfHSgBl 2 a (2) cfccfctf^SSSBl 2 a (3) K: ^ ft JESTS flcSM 1 2 c (1 
) , ^PMl 2 c (2) 43£m»§m 2 c (3) 

18 (A) > 11 2 43cfc^0 1 3C^Lfc<}:5H, ±g&#-;^y7°l 2 a c 

BB3-i7 l 2 e ©Mfiil© — gBti, 7g& 1 2 a ©ie^SB 1 2 a (3) <D- 

LX^~)V^yy°m 1 2 c khm&M\zm&ZnT^2>. 18 (A) 

1 3 KTKbfc^K:, _t§&3-^ 1 2 e (Dm 1j(D-mt, |fi □ SB 1 0 k £ £ 
HT, Mgi^l2b, 1 2 d §^LTTIIS9 ife^WttSi^^ftT^ 
5„ *T ±MI1 2 (±gK#-Jl/^^7°l 2 a c , MggegU2b, 
12d, ±^a — ^71 2 e) £TgBM9 t^ckO, 5M©fc 

T&fr^i&i&^j&sftT^s. 

ila^jl/Mt-^S^tfeOTSS. n-f l 4 s -Lfcfctn-r 

;HgM@2$ll 2 e h^ffMSnt^D, lln^M 4 £ n -f ;i/fiMSaH 1 2 e 
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hilt 4 s ^^lTtIWt:ii$nTl^ 0 *f 14x^J; 

08 A, 0 1 2&£OT 1 3 lZ^Ltz£? IZ, #IttI/^->l 0H> MX 

«\ #-)i?-y7°mi 2 c\z&tf%^w>i 2 c (1) (DM&mm 

mz, 0 8 A, 012^J;^013S#ibT, ^m^ji 

^ ^ f (Z) #§ is t z m -r § m & £ z$ m & ^ ^ ^ t m w -r s . 

;KD£^£bfcMte, ±i3-^12e^^3-^il2e(l) /O^JMegP 

1 2 e (2) MSISU _hgB3-^ 1 2 e illWtM^ntl^^f >y 7° 
§15 1 2 a©t«£Bl 2 a (3) ^At^o 1 2 a (3) i;?lALfcKlt 

1 2 a (2) £^&LT5fc^g& 1 2 a (1) ^ftl> 0 1 2 a (1) ^ 

<D£%, *-J^7 7°I12a©Wl2a(3) «A L fcfi&iftCD-g&kt 4^ 
-)l^yy°mi 2 a iltM^cSl^tlT^^-;!/^ ygB 1 2 c<D&*SBSBl 

2 c (3) ^fe^sfib, mmiz^mmi 2 c (2) ^gfiit^incd) ©5t 

JggB#£T£J3rr£. ftSWl 2 a(l) fecktX^ggl 2 c (1) <DMJj<D9cffi& 

%$L-t% a zwm^m^iz^ d, mmmmfo^mttmizmikLT, mm&mm 
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c (1) ) tci; DM^ni) £5 Ct^i^C, M^O&tiLtf 1 . 5^X^£X±(D 

mfimmit-zn&o ^ntao, im#u ^-acd/j^v^^i 2 a (0 , 1 
2 c (i) o^n^no^ss^*T-h^^*cDa^^^Sp$nsfc8e>, «n^^-- 

5,J;^lllfc<D-C, ^fL^JC^Tfe, h#tt©5t^{C« 

§i$© cff^tMUfctLTfe, urfupmiE iz mm ^nt^vT 
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isj^-5^o^n (ra^nn) swifts 5. u©«iti/\^-> 

1 0©#S^J;0, igU^-^^yy 1 2 a c <hTMffi9 ^OfSfcJ**©^ 
^KI^-T^IMKI&^T, ±SI55l?-^y 2 a c A^I2S^ t y^g 1 1 

m&mrt*?~->i o (Dm.m^-$~)i^yy°mi 2 a cd^^sp 1 2 a en 

W-JVf7 7°il2c(?)Ml2c(l) ) <T>m$EW$Llft\ZtiLWt2>&'D\Z-t 

#attiiA o ^-> 1 0 ±g^-;i/^^y 1 2 a c frt>Tmmm9^m 
j%&fcm-?z>z.ii&fflffl-r%iimmz. Tiii9^6±g^-^f 77° 1 2 a 

*^M©7f!iT«, #-;]/^y7°gn 2 a£#|^T£5t^l 2 a (1) 
, 4^1^ 1 2 a (2) , Ml2a(3) O^nclSWl, W2, W 3 1 

nftlVl, V2, V3t1-|.t l S-SB&Pfltf>®EfC#U ^-AOW^fc^fcV 1 
<V2<V3t&-5 0 Z\(Dfc®, 2 afc^ALfc&jfcfct, « 

|12a(3) ^^Wl2a(2) $gfiLT»12a(l) 

1 2 a (1) K:te + ^&M©M/^«£n£ 0 o©J;5i:, tf-Jl^yt/SBl 2 
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\z Lfc(Di:\ ^(DmWUo)±.JjMmz&tf&±m^--)l^v7°l 2acfl© 

*««ff^iTH ~#-)i^yy°mmm i i 2 (#-;i/^>y7°gm 2 c 

<D&m<om&}im£mm<D®%:&&2>z:}:&'vg%> 0 fetch, i^ti&sis 
-ji'fy^iin 1 2 §i^t§itt^4©itgg^\ #-;^>y:/gjn 2 

7/fBl2a) «fc D feTHl (#-J^;ya!l2c) ^^TJ^^^i* 
2 a c ©IMS7°0 7 7<;^ISJtIilt§ £ <hfeBjfgT^§o 
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&Wt4t® £ v 5 ^ ^ ~ V A t*©7^7 77 £ £ ffl V> 5 

/i i i 2 (Dn?-~>sfmiz&^T^x? t vrmm-r&^-Ji'^y 12a 
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tg©R I E(;i:§i-^>»l:j;f3, JigBtf-;^ >y 7 1 2 a c ©SiM 

m^hz\t\z^^o . ±m^~-)i^-yy° 1 2 a c ©ra§i^:mt£#$£ttjiA o 

S§„ 11 0 8 £*JjSi*S& So 0 1 5 {^Lfcd;? 

tSOG (Spin on glass ) 75: E Sffl V>£> «fc "5 IT =b «fc V*. 

(Dffi, ^RtfSftTJH-^A (A l N) , vU3>iHb#K y'j3>t« 

^©^^^fiigE^SfflViSck^ iittfeivib, *fc»^>^;i/ (Ta) , ^ 

>^>^Xf> (WT i ) , S^5 1 ^> (T i N) 

^<7)f&, CVD (Chemical Vapor Deposition ) «t 5 tC LT <fc V*. 

^ © cfc 5 uij&&m ^xmm^^ v ym 1 1 z. t \z & o , ^ y 7° a 
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fu*S#, tf-^y^SBl 2 cfc£tt££^gSl 2 c (1) OlffiHS^ceit 

-Set -5 tcbfc^\ fe ^n^psen^ fc®Tf^< , ^-^Mtu^ofig^s 

f s«fc5{cLTfe«tVi 0 n ©J: 5 «l/^->iO0i 

y§U 2 a i±g&3-7 1 2 e i^SM^SM 1 2 mfd^jSf Sl^TIt 
±gi53-^7 l 2 e^e>±W-;^y7°l 2 a c TTfa^ K:M;«n 

x, ±mo&sk9Vv>&i&te, mi 2izmvrcm^tuummx$>^ 0 

Ttt&l^ #i|*J£\ SI 7^Lfc£^^ T^a«9±^fB®^ J r 1 1 

&Bi$isrc<D-b, dcofeffi^^ 77i i 1 ki^meha^ — > 1 osMts<fc 

R I E(Cj;§X^>^:5MfC<£D, ±l^-M-y7°l 2 a c ©J^ 52^05 K£ 

mx&% a 

^mrnvmrnxfe. ±.m>s-? (i2e) &mit$k(Dmmmmfrt>fcz> 
m& (msmm) iz-D^xmmvr^, unices ^ns 
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m £Vfc2> <212e) i^Cltfei^o ±ffiB — t7&Z<D£5tiLm&t~r%> 

<DBJ&%R I E tcfcoTfr o Z.£\Z&y. B^mm^^m^ Z\ ttf-VgZo & 
118f:^^T, ±§153-^7 2 1 2 e SB ±IB©0 8 ©JS^fclPJ 

Btrn^JH 4 09\-mon^3lzn-[ )Vmmmi 4 s £IEf£~r££-5 KLT&cfcH 

y A\z, ^mm(DW>2 (DmM^mmiz-D^xmm-t^. 

A~0 2 4Attl7^7 U >^®fc:M&P&Fr®£^b, SI 9B-I2 4BttI 
m&ft<DX.7 y <7 ] )>#Wlz¥fTf3:8iW*mLTU2>. 02 5-02 7tt £g 

ftMjtx@^MiS«#4#i0-e&£o z\z.~n\ B2 5tti2 ot^Lfctli:M 

JSL, 0 2 6 «0 2 1 t^bfc^fC^jSU, 02 7(iI2 4t^bfcttitM 
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